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CD0C0E 3AKAIHH3AHHS CTPOMTEJILCTBA CKBASKHfcl 
OdJiacT* rexHmcn 
H30(JpeTeHne othocktch k tiypeHJiD, a HMeHHo - k cnocody 
3aKafnHBatuia cTpoHTeJiicraa ckbcUKhhh. 
5 Handojiee agi-eKTiiBHO HacToamee H30(5pe?eHae motct (Jhtl 

HCiiojzL30BafiO b CKBaEHHax, memtrrx ropn3 ohthjilrkS rqacTOK 
ctboje, DpodypeHHHH b dpojctktmhom DjecTe, a Taicse b cjiy- 
Hanx, kotj&l HesejiaTejiLHO yweHBinaTL jgaaMeTp cKBasinm, h npz 
Hajnraan yqacTKOB b HHTepBajie ycTaHOBKH XBOCT0B2Ka f cJioaeH- 
10 hhx cjaOooqerjieHTflpoBaHHHMZ nopojmz, me jaueDT Mecro oCsajm 
nopojm, KaBepH03HHe 30hh h 30hh norjiomeHiia bpomhbotooII khe- 
kocte, oChtcho nepeKpmaeMHe npoMesyToiiHHMH KOJioHHauH Tpyd 

HJZH KOJIOHHaMH - "JieTyHKaMB , \ 

Epejune crByauaS ypoBeHt TexHHKH 

15 npn 3aKaHraBaHHH cTpomsJCBcraa cKBasHKH HeodxomiMO 3a- 

KpenOTB ee cTeHi;y b iiETepsaJie npoayicTEBHoro iuracxa, ^rrodn 
npejioTBpaTHTB ofiBajmBaflHe nopojm b, ksjc onescTBHe 9Toro- 
yxyjmieHse uocTynjieHHH npo^yKimH b cKBasnmy H3 npo^yKTHBHo— 
ro njnacTa. JUir 3To3 mm b 3 one np<wyKTEBHoro nj^cia craa- 

20 skhh ycTaHaBJinBaOT xboctobhkh c $mn>TpaMii. KpoMe Toro, b 
EnrepBaJie ycTaHOBKH eboctobhkob c cmn>TpaMn *iacTo BCTpe^a- 
etch 3ohh ocJiosHeHcS, TaKHe KaK Hajnrate icaBepH, ofiBanos no- 
pojm, BOjionp oh BJie huh » BorjiomeEEe npoMHBO^Ho2 xmxocTa, npz- 
MHKame k npojjyKTZBHC&iy unacTy HenpojjyKTEBHux yqaciKOB hjih 

25 npepCTamse ero ?axzm y^acTKaMB* B smx anyTOHX HeotaoOTwo 
Hsmesao pa30(JmHTi) yKasanrae yqacTxa 2 30HH ot nposyrcrBBHo- 
ro nJiacTa* Bee axo TpecJyeT (JojarnHX MaTepzajn>HHX 3aTpaT 2 
upmeneEZK cueuaaJEBHoro cjiosnoro otiopjTioBaKHH. 

H33eCTHH Tp3 npHHHHD2aJE>E0 OTJQTZaSZH&XCH ^pyT OT 8pJT& 

30 cnocoda ycTaHOBKH xboctobhkob c SM&TpaMH, npaweHHeMiie npz 
3aKaH^BBaH2B cTpoHTejiLCTBa jQKBaaaH; aoroecKa na ueueHTHoa 
KaMHe, Ha kjdxhmx 2 Ha onopHoS uoBepxHocTH ( "CnpaBOHHZK 
no KpenJieHHD HegjTHHHX z ra30BHX ckbseeh" , A.K.EyjiaTOB, 
1981, c.137-146). 

35 Qyn> cnocoda ycTaHoskn XBOCTOBZKa c qpmrbTpoM aa ne- 

weHTHOM KaMHe 3aKJixraaeTCA b noffheue raMBOHasHoro pacTBopa 
Ha bcd EJiHHy XBOCTOBHKa, yaepHBBaewioro Ha Becy dypmiBHHMH 
TpydaiiH, yaaaeHHn TaMDOHaKHoro pacTBopa, no^HAToro Bume 
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XBOCTOBHKa, D OTCOeKBHeHBil CSvpHJEbKHX tpy6 OT XBOCTOBHKa 

tojilko nocJie odpa3 obshbh b saTpydHOM npocTpaHCTBe HeMetlTHO— 
ro KaMHfl. 

noflBecaca xboctobhkob c chjiltpsimh Ha kjiuhmx ocymecTBJW- 

5 eTCH TOJO.KO B OtfcaMOHOM CTBDJH5 CKBEEHHU, TM He? H3H0Ca 

BayTpeaHefl aoBepxHocin odcaHHHX Tpyd, nyrera saKnanHBanaK 
XBOCTOBHKa ajianiKaMH, pacnojiosenHUMB Ha EaoyitHoS noBepxHO- 

CTH BOBBeCHHX yCTp02CTB, KOTOpHe BXOflBT B KOJUHeBOH MeSKO— 

jioHHHfi sasop. 

10 9tot cnococJ Henpaaeanu npn aajna (Meaee 30 mm) Kojnaie- 

bhx sasopax, ecjin caycK XBOCTOBHKa coapaxeH c apopadoTKoii 

' oCJTOSHeHHOrO CTBOJia CKBaHHHH H paCXaSHBaHHeM XBOCTOBHKa, 

Kowa BHyrpeHHHH noBepxaocTi, odcanaoa kojiohhh. b KOTopoa 
miaHHpyeTCH yciaaoBKa. HMesi HeaoaycTHUHfi hshoc. Konia Bee 
15 XBOCTOBHKa c $HJH.TpoM npeBHmaeT 1000 kH. 

nojtBBCKy xboctobhkob Ha ynope ocymecTBJWDT Ha CTaffll- 
osapHHx y^acTKax cKBasatra, we yae oopaaosaHa onopaaa no- 
BepxHocTB , b KanecTBe KOTopoa Hcnojaaywr: dpotdtoh BHyrpH 
naTpyfeoB. aDncoeaaaHeMHx k saraeMy Koaay npewwymea kojioh- 
hh; BepxHHfi Korea panee cnymeHHoro XBOCTOBHKa; aoay aepe- 
xona ot dojnanero wiaweTpa k MeHimeMy apa OTyxpaBMepHOft apo- 
MesyroHHOft KOJioHHe, KOTopoa odcaEeaa cKBaaHHa. 3tot caocod 
upmeHHM jmn, npa jcjiobehx caycKa XBOCTOBHKa jto aaflaHBofl 
rjiydHHH. Iteaie noaBecHoe ycTpoftcTBO XBOCTOBHKa He soflaeT 
25 «o yaopa h He cpadoiaeT. 

HenocTaTKaMH yicasaaBHX caocodoB ycTaHOBKa xboctobhkob 

C 6HJH.TpaMB BpH 3aKatraBaBHH CTpOHTeJttCTBa CKBaSHHH hbot- 

DTca-cyseHHe npoxojmoro ceieHHH ckbhshhh H3- 3 a neodxoHEMC- 
cth npHueHeHHfl DasteaHHHreJieH a nosBecHHX ycTpo2cTB, koto- 
30 pue oaycKauT BHyrpi, yse odcasteHHoa cKsasnHH, aeodxoOTMocTi, 
npHMeaeHiw wioshhx bo KoacTpyKnaa pasiewfflHTeaea a aoisec- 
mTycTpoflcTB, a Taiase orpaHEie hhoctb apaMeaeHHa. odycoioB- 
jaeHHaa bobmokhocthd nojnjecKH xboctobhkob tojibko b odca«eH- 
nm cTBoae cKBasaHH (KpoMe caocoda ycraHOBKH aa neMeHTHOM 

KaMHeJu^ Tor0t HejtocTaTKOM caocoda nojmecKH xboctobhkob 
c ftanBTpaMH aa aeweHTHOM raMHe HBaaeTca HeodxoHHMOCTi 
neHeHTHpoaaaHH XBOCTOBHKa. too CBasaHO c do^naMH saTpaia- 
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mh ueweHTa k BpeiaeEjj Ha npoBejieHne padoT 2 oH^maane 3aTBep- 
^eBaHiia neMeHTHoro pacTBopa. Ilpn stom KsodxoaBMO ocymecT3- 

JJHTB DOCTOHHHyD DpOMHBKy CKBSSHHH DOCJie II6M8 HTHpOBattHH 

xBOCTOBHKa b TeTOHne Bcero BpeweHa osomannH 3aTEepneBaHHfi 
5 netieHTHoro pacTBopa c ogHOBpeMe hhhm BpamenaeM dypmi&Hoii 
kojiohhh. HpiiTOM, padoTe no aeaeHTHpoBaHHH) xboctobhkob npa- 
cyma aBapim, Tarae, aanpuMep, icajc: HeBO3M0SHDCTi> oTcoejarae- 

HEH KOJIOHHH dypHJEBHHX Tpyd OT XBOCTOBHKa, BCJK^CTBHe HpHMe- 

Renw pesBdoBHX pa3«&ejiHHHTe Jiefl ; npopesanne odcajimct Tpyd 2 
10 3adypEBaHHe HOBoro crBoxa npH pa36ypHBaHHH ocHacTKH e y3jrc>B 

coeszHeHHS ceranfi Tpyd H\upyrux. 

KpoMe Toro, w BHDOjmeHHH padOT no ijeji e HTHpoBa ehd 

XBOCTOBHKa HeodxojiHMa cooTBeTCTBy»maH TexHHKa (neMeHTHpo- 

bo x ihh6 arperaTu) h dpnrajiH pado*nix« 
15 Ege ojjhhm HeaocTaTKOM 3Toro cnocoda HBJweTCH HeB03Mos- 

hoctb ero npnMeHeHHK upn Hajnremi 30H noraomenzH b HHTepBaJie 

yCTaHOBKH XBOCTOBHKa* 

H3BecTea TaKse cnocod saKairaiBaHHfl CTponrejiLCTBa craa- 
shh (su f A, 1659626), BmnrcannHfi b cedn hsojothd 3oh ocjiok- 
20 HeimS dypeHHH, pacnojioxeHHHX Bume npo^yKTHBHoro miacTa ao 
ero BCKpHTHs, cnycK b CKBaxHHy kojiohhh odcajiHHX Tpyd c 

$HJH»Tp0M-XBOCT0BHKOM H USHTpaTOpaMH , 3aU0JIHeHHe $HJH>TpOBOi* 

30HH cKBaHHHH BpeMeHHO 3aKyn opzBarauaM KaTepflaJiow vl neweHTH- 
poBame kojiohhh odcajiHHX Tpyd npn repjeTHrooM pas^ejmHeHHH 

25 nojiocra cauiLTpa— xboctobhkh ot hojiocth kojioheh nepeMErocoii, 
pa3pynsaeM0ft noaae ee neueHTnpoBaHHK. 

3tot cnocod He ofiecneHHsaeT HajxezHoro pa30dmeHM npo- 
jtyKTHBHoro BJiacTa ot neperaezanimxcH c hhm HenpoEyKTHBHHX 
ynacTKOB h BHrneJiexamnx ot npojjyKTHBHoro njacTa HenpojtyKTHB- 

30 hhx roprooHTOB, BCJieacTBiie HenojiHoro yHanefliw dypoBoro pa- 

CTBOpa H3 HHKJIOHHHX H ropB30HTaJH>HHX jrqaCTKOB CKBaKHHH, B 

kotophx npoacxoOTT ocasuenne TBepaoB Sa3H ra dypoBoro pa- 
CTBOpa npn ero uapKyjiHmin. 3to ycyTyttroeTCH HenojimH yna- 
jieEaeM rjraHHCToS Kopra, a b aecTax yaajieHHH ee noBHmaeTca 
35 onacHOCT* odBajmsaHHE nopos, ^ro taKse cHflsaeT Ka^ecrBO 

H30JTHOTS! DJBCTOB. 

KpoMe Toro, Ha ynasaHHHX y^acTKax CKBa&HHH He yjcaeTCH 

^Tfl^iTftUgm^mJi 0dpa30M UeHTpHpOBHTB SKCDJ^aTailHOHHyiO KOJIDHHy, 
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ocodeaHO b cjiadocueweHTflpoBaHHiDC nopojiax, H3-3a g^aBJOiBa- 
hhh ueHTpaTopoB b 3Ty nopo.zjy, hto npenHTCTByeT uojj^iemno 
paBHOMepnoro bo TOjnpHe ctbekz ue,MeHTHoro Kojam. 

Eae oehhm HejuocraTKOM 3Toro cnocoda HBJineTCH dJiOKHpo- 

5 BaHHe ^acTH npoayrcrHBHoro DJiacTa ueMeHTHHM pacTBopoM, no- 
crjnasmm b $iun>TpoEyB 30Hy ckb3khhh hdh neueHTHpoBasnn ko- 
jiohhh odca^HHX Tpyd, BCJiwcTBHe BHnaaeHHH h HaKomieHHfl Bpe- 
mghho 3aKynopHBaxsiero narepnana b HHSHefl (eohhoS) ^cth ro- 
pmoHTajiBHoro ctboje npn 3HaraTeja>H0tt ero npoTAEeHflociH h 

10 odpa30BaHHfl nycroT b BepxHefl tooth ctbojjh; KOTopue aanojnw- 

OTCfl IjeMeHTHHM paCTBOpOM BpH UeM6HTHp0Bfl HUH OdcajlHHX KO- 
JI0HH. 

Handojiee (Sjihskism bo TexHircecKOfi cynmocTn k 3aHBraeMO- 
HBJweTCH cnocod saKaHmsaHgg c Tpoirre jn>cTBa c K BasHHH c 

15 rop230HTaJTbHHM y^CTKCW CTBOJia, npOdypeHHHM B npOJQTKTHBHOM 

DJiaCTe, ( Baker Hughes, USA "Baker Hughes technology forum", 
Coru, 6-11 f 1991, c. 25-25) 

Bicto^aKJUufi b cedn cnycK b CKBaKHHy Ha KOJiOHHe odcaamDC Tpyd 
XBOcTOBHKa c npeflsapHTeJEbHO nep^opHpoBaHHHM <Jjue>tpom, pasod- 
20 meHHe saicojioHHoro npo cTpaHCTBa b 30He npojQTKTHBHoro miacTa 
ot BHnejieEamHX z BepeuesaxmszcH c hum HenpojqrKTKBHTre njiacTOB 
HapysHHMB naKepaMH h ueMeHrnpoBaHHe kojiohhh odcajmux Tpyd 

BHme XBOCTOBHKa C $2JILTpOM C BOMOIUM) neMeHTEpOBO^IHOfl My$TH. 
OCHOBHHM He«0CTaTK0M 3T0TO CBOCOda KBXHGTCH TO, ^TO C 

25 DOMom&D naKepoB h neMeHTHpoBaHaa HajmaicepHoro icojrmeBoro 
npocTpaHCTBa He odecneraBaeTca Haaeraoe pasodmesae 3aiuuioHr 
floro npocTpaHcraa b 30He npojoricrHBHoro rwacTa ot BHmejiesa- 
mnx h nepeuesanniaxcH c nm a en p djqtktebhhx miacTOB, ocodes- 

HO B BSpeXO^HHX 30HaX CTBOJia CKBKHHH C Be pTHKaJIiH or o Ha 

SO ropH30HTajn>Hoe HanpaBJieHiie , BCJieacTBHe nenojiHoro 3awemeHHH 
dypoBoro pacTBopa ueueHTHuu. 

KpoMe Toro, BanepH H3-sa isanoft juthbh He MoryT HajieHHo 
nepeKpHBaTB KaBepH03HHe 30HH, koitoi mc JiHHeftHHe paswepn 
npeBHmaDT JimefiHue pa3Mepu noBepxHocrs ymiOTHeHUfl naxepa. 

35 3to ycyrydaaeTCH b cjcBaxHHax, BCKpHBnmx cuiadocneMeHTBpoBaH- 

HHe HOpOEH, We HM6DT MeCTO odBajm DOpOflH, OCOdeHHO, BOCJie 
npOMHBKH CKBaSHHH H JJ^ULBBOH C ee CTeHOK KOJILMaTamiDHKOS 
KOpKH* 
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B ochobjt HacTOHEtero H30dpeTeHHR nojroseEa 3a^ana co- 
3flaaEH cnocoda 3aKairiEBaH2H CTpoaTejn>cTBa cKBaraH, kotophS 
odecne^HBaji du HajiesHoe pa3odmeime npojcrKTHBHoro DJiacTa 
ot BHmejiesamux z nprnaiKaamnx k Hewy HenpojjyKTHBHHX ysacTKOB 
5 npii Hajmn 3 hm 3oh oanosfleHra dypeHEH jnodoro sraa b npo- 

TAS6HH0CTH* 

PaCKpHTHe H30dpeT6Hflfl 

IIocTaBJie hhhh 3aaa^a aocTnraeTca Tei^ hto b cnocode 

3aKaH^H3aEKfl CTpOUTeJTLCTBa OKBaSHHU, BKJHHaDmeM B Cedfl BCKpH— 

10 rae n p o wkthbh oro n«nacTa, cnycK n ycTanosKy b cKBamHe ko- 
jiohhh odcajuHHX Tpyd h XBOCTOBHRa c ©HJiMpoM c odecneraHEeM 
hx repMeTHraoro coejmHeHHH nes^y codoii,H pa30dmeHHe nenpo- 

JCTKTHBHHX yraCTKOB OT Dp OJQT KTUBHHX , COrJOaCHO 230dpeTeHHB f 

cnycK b cKBasHfly kojiohhh odca^HHX Tpyd e xboct OBHKa c kiwlt- 
15 pom ocymecTBEHDT pa^ejEbHO, a hx repweTOTHoe coejHHeflse 
ocymecTBJWOT b cKBazHBe » npii 3tqm do MerameS wepe oaHy 
Tpyd xboct obuk3 nepea ero cnycKOLi b cKBaKHHy npo$njmpyjoT c 
odpa3 oBaHHSM no MeHsmefi wepe nsyx dposdji&hhx rogp h mumHji- 
panecrax kohijob c pe3BdaMz» a nocjie cnycKa xboct OBHKa b 
20 cKBamHy npo?ran>Hyio Tpydy pacmapsBT jwih ycTaHOBKH xboctobh- 
Ka b cKsasuHe h pa30dmeHnn Heupo^yKTiiBHUx miacTOB ot npo- 

ayKTH3HHX> 

Dpe^JiaraeMoe ModpeTeHae n03B0JweT 3a c*ieT jxckjedhsher 

npHMBHeHEH AM yCTaBOBRH XBOCTOBHKOB 0 CHJILTpaMa KOHCTpyK— 

25 tqbho - cjioshhx pasEejErnrcrejiefi n no^BecHUX ycTpo^cTB, a 
TaKse naKepoB ejih pasodmesan bj&ctob ynpocTZTB 3th padora 
n odecneHBTL dojiee Hajjexnoe pa30dmemie HenpoayKTflBHHX mza- 
ctob ot npojorKTHBHoro nJiacTa, a TaKEe nepeKpHTHe 30H ocjio*:- 
fleHM (Kaaepn, odBajios nopojm, ruacTOB c aHoaaJEBHo bhcokem 

30 BHyrpEiuiacTOBHu aaBJieHaeu, BOEO-raso-npoHBJtemifi a ^pyrnx) 
jrodoU npoTHxeHnocTH. Ilpa 3tom Hagdomnmfl aodfeKT aocTaraeTCH 
b HaiuioHUHX cKBasHHax z b cKBasra&x c ropH3 DHTaniHHM yqacT- 
kom ctboje, a TaKse b Tex cjiy^aax, Korjm npoTHXCHHo ctb 
ynaaaBHUx njtacTos z 3 oh He D03BOJiaeT nepeicpHBaT* hx naicepa- 

35 me, a neweHTJipoBaHHe He odecne^BaeT HaseKHoro pa3odmeHna# 
Kpoae Toro, ycTanoBia xboct OBHKa c gmbrpom c hcmgiuk) 
npoSiHJiBHax Tpyd no cpaBHeHH© c nsBecTHHU cnocodow, corjiac- 
• ho xorapoMy 3Ta onepagHfl o cyme cTBJine tch uyrew iieweHTnpoBa- 
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aafl xsocTOBHKa, no3BOJiHeT che3Htl pacxos ueMeHTa, coxpaTOTB 

EpSMH Ha yCTEHOBKy , TaK K2K OTUa^aeT fieOdXO^HMOCTL B OEH— 

jannH 3aTBepgeBaHHg ne&eHTHoro pacTBopa c ncnoJiBsoBamH 
^jyiH 3Toro cneiinaniHUX fipiiran patfo^nx. 

5 3 OfiHOM H3 BapHaHTOB BHDDJIHeHHH H30<5peTeHZE D0CJI6 

BCKpHTHH npo^yKTHBHoro DJiacTa b cKBasmiy cnycxaDT XBOCTO- 

BEK C CHJBBTpOM E y CT3 HSBJIHBaJOT erO B BpOtfyKTHBHOM OUaCTe 

uyreM npusaTEH no yeHHcefi wepe o#HOil upofiMBHOit Tpydu npn 
ee pacnmpeHHH k cTeHKe cKBaxHHH, a 3aTeM b cKBaanHy cnycKa- 
10 dt KOJioEHy odcaflHHX Tpytf, H2KHZ2 KOHeii KOTopoli repueTHHHo 

COeOTHJJHJT C BepXHEM KOHIJOM XBOCTOBHKa. 

npejmaraeuuB BapnaHT wmojmenm ireodpeTeHSH no3BOJweT 
ycTaHaBJiHBaTB xboctobhk b HeodcaseHHQM CTBOJie ckbsshhh , 6m- 
ro^apa ^euy odeoneHZBaeTCH Ha^esHoe pa30(5meHHe epojctkthbho- 
15 ro miacTa ot BHMejieaaBppc aenpo^yKTHBHizx djehctob, npeaoTBpa- 
maeTCH ojReme szaweTpa cKBamm h cHJssaeTca pacxoa odcas- 
hhx Tpyd» 

B flpyrow BapaaHTe BHnojraeHHH E30(3p6TeH2& b HaTOjie b 
cKBasray cnycKaDT jlo npoayKTHBHoro imacTa h ycTaHaBJiroaOT 
20 KOJioHHy odcaroux Tpyd, a 3a*eM nocae bckphthh np ojjyKTH bh o ro 
miacTa b aero nepe3 3Ty KOJioHHy cnycKaror xboctobhk c gpaiEBT- 
pom h npH pacnmpeHHH npo$zjn>Hoft TpytfH ycTaHaBUHBapr ero b 
cKBaszHe, npn stom npo$anBHy» Tpytiy npmmMaDT k cxeHiee hhs- 
aero kohto kojiohhh ocJcaaHHX TpycS, o<5ecneraBaH ee repMerrire- 
25 Hoe coeAHHeHze c xboctobhkom* 

Taicofl BapaaHT BunojmeHHH no3BOJiHeT Hcno;n>30BaTB Han6o- 
jiee npociofl, bhtoahhS h HsmesHHii cnocofi ycTanoBKH xboctobh- 
kob c $jun>TpaMH c BOMomBs npo^HJiBHHx Tpy6 b Tex CJiy^aHX, 
Kor^a b nponecce (JypeHiw cebhshhu BCTpe^aOTcn miacTH c ano- 
30 waJiBHO bhcokbm BHyTpmuacTOBiw jiaBJieHHew, Koxopne oClpiho 
nepeicpHBaOT npwesyTOHHHMH KOJioHHaME o6cajiHux Tpyfi mm 
KOJtoHHardH - "jreryraattH". 

KpaTKoe OHHcaHne nepTeEefi 
Jipjrze nena b Dpen~iymecTBa HacTOHmero roofipeTeHna cte- 
35 hjtt hohhthh hs cjrejsymiero EeTa&BHoro onacaKHH upaaepoB ero 
BHD0JXH6HHH h DpiuiaraetaEX qepTeaefl, na Koropux: 

5>ht» I H30C3pameT KOMDJieKT odopyaoBaHHH jyis cnycKa h 

VCTaHOBKK XBOCTOBHKa C glUILTpM B CKBaKHHe; 
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&HT.2 - ceneHBe IT— Tl Ha <rnr,I; 

our. 3-4 - ycTaHOBKy XBOCTOBEica c qejce>tpom b cKBasuKe; 

GET. 5-5 - BapHaHT yCTaHOBKH XBOCTOBUKa C OfiJH>TpOM B 
CKBaSHHe. 

5 fiymzz BapnaHT ocymecTBJieHna B3odpeTeHaa 

Cnocod 3 aKa hhubh huh CTponTejn>cTBa cKBasam 3aKjnrcae?- 
ch b pa3jieJii)H0M cnycKe b cKBasnHy n repweTOTHoa coexzzezw 
BHyrpn ee kojiohhh odcajiHHX xpyti 2 xboctobzkh c cz^btpom. 
no weHHuefi Mepe ojiHy 23 Tpyd XBocTOBUfca nepejt cnycKQM b 
10 cRBasoKy npogpajmpyDT c odpa30BameM so MeHHnefi Mepe jtsyx 

npOflOJMHX rt)$p H IHUIHHJXpH^eCKHZ K0HU0B C peSidaMH. DpD- 
WKTHBHHH E&aCT 38TeM BCKDHBaJDT , CDyCKaET B HerO XB0CT0BHK 

c ©EJiLTpoM, nowie ^ero npo$miBHyi> Tpydy pacmnpHOT jusi 
ycTafiOBKH XBOCTOBUKa b cKBasHHe h pa3odmeHM HenpojiyKTHB- 

15 EHX DJiaCTOB OT DpO^yKTHBHHX. 

B COOTBeTCTBHH C 0£HHM H3 BapHBBTOB BHD0JIH6E2H CBOCOda 

nocjie BCKpHTEH nposyKTHBHoro njiacTa b craasnHy cnycicaDT 

xboctobhk c ©HJiiTpoM h ycTaHaBjmBaioT ero B npOJ^yKMBHOM 
imacTe nyreM npmaTHH no Mesunefl Mepe oaaofl npopurbHofl Tpy- 
dH nps ee pacnmperan k cTOHKe CKBasHHH* 3areM b cKBasnHy 
cnyoKaDT KOJioHHy odca&HHX Tpyd, Haaimfl KOHeii xtOTopoii repwe- 

TOTHO COejUIHHDT C BepTHKM KOHUOM XBOCTOBUKa • 

B C 0 OTBe T CTBHH C JQflTm BapHaETOM BHUOJIHeHZH H30dpe- 

TeHEH BHa^HJte b cKBasEHy ao npojnyKTEBHoro ruzacTa cnycKauT 
h ycTaHaBJEEBaDT KOJiOHHy odcajxEHX Tpyd. 3aTeM nocjie bckphthe 
npojtyKTHBHoro anacia b aero *iepe3 3Ty KOJioHHy cnycicaDT xboc- 
tobhk c ciunbTpou h npn pacmnpeHra npodtaiLHOfi TpydH yoTaaa&- 
jfflBaror ero b cKBamHe. EpooKJiBHyB Tpydy npn stom npiaxmam 
k cTemce HHsaero KOEna kojiohhh odcaaanx Tpyd, odecnenraaH 
ee repweTOTHoe coeEzneHHe c xboctobhkom» 

Cnocod 0 cyme ctbhhdt c nowomLD ycTpoScTBa, BKjnHasmero 

B CedH KOJIOHHy dypHJTLHHX Tpyd I ($HT.l) , KOJIOHHy odcaamcc 

Tpyd 2 (oHT*3) f xboctobhk 3 c n epoopnpoBa hhhm ckjcbtpom 4, 
coeOTHseMHS c KOJiOHHoii dypuJiLHHX Tpyd I c nowoim© nepexoafiH- 
m 5 h nepesojiHHKa 6. IlepexojmHK 5 (saeMeaT, coeOTHHBonaii 
TpydH c pasHHMK xnaweTpaMH) iweeT nepeisircKy b Bime cejyia 7 
a mpoBoro KjranaHa 8 (§ht.3) , pasaejunomjTO hojiocth xboctobh- 



WO f 5/03476 



PCT/RUW/00173 



Ka 3 c cHJCBTpoM 4 k kojiohhh odcanHHX Tpyd 2. nepeBOjiHHK 6 
(Ssr.l) cHabneH KnanaHoaa 9, nepeKpHBaxHiEM KBHaji 10, cood- 
mannmfl bojioctb kojiohhh tiypHJLLHHX Tpyd I co cKBasHHOtf II e 
ggyTsanrcti juih 3anojiHeHEH hojiocth kojiohhk dypiuiiHHX Tpyd I 
5 cKBasHHHoil smycocTH) npa cnycKe HOMnoHeHTOB ycTpoiicTBa b 
cKBasHHy II. no MeHunefi Mepe oxesl A3 Tpyd 12 XBOCTOBHiea 3 
3HnojmsHa npo^zjEbHoS c no uenmeHL wepe jibtmh npojiojiiHHME 
rofpaKfl 13 (cht.2) t pacnojioseHmaai CEMMeipinHO OTHOcOTeJEr- 

HO UeHTpaJELHOfi OCH TpytiH 12, H rXIUmH.7^pg^e CKEMg KOHUaMH c 

10 pe3BdaMZ (Ha ©ht.I He H0Ka3aHu). rocpu 13 npo$n£*HHX Tpyd 
12 3anoJiHeHH repMeTH3zpyEmeJt nacTofl 14. Ha KOHqe cmr&Tpa 4 
ycTEHOBJieH neHTpaTop 15, odecpe^maKirurff neHTpapoBairae £hjilt- 

pa 4 DTHOCHTeJTBHO CTeHKH CKBaHHHH II . 

B cjjyrae npoxoTOeHHH cKBasnHH II *iepe3 HenpojiyKTHBHHe 
15 ynacTiCH b ee ropE30KTajn»Hofi nacTH mm"panoM c sthmh jrsacT- 
KQtJiE khk noKa3aHO Ha $ht«I,3,4, nepgpopamiDHHHe otbspctbh 16 
§sjn»Tpa 4 3aicpHBa&T 3ai\JiyiiiKaME 17 23 xmmeoKz pa3pymaeM0- 
ro MaTepaajra, Hanpmtep, uarHHH. IIpocauiLHHe Tpyda 12 pacno- 
naraK)T Ha CDDTBeTCTBymmx yqacTKax XBOCTOBHiea 3 c oxja/rvou 4 
20 ajw pa30dmeHra npoayicTHBHoS racra npojyicTiiBHoro DJiacTa 18 
ot HenpowicTHBHoll, a TaKEe jum ooejmHeHHH xboctobhkh 3 c 
kojiohhoS odca^HX Tpyd 2. 

B ycTpo2cTBO bxootp TaKse pas Bajimesarejii 19 (§nr*5) f 
ncnojEB3ye2mS juh BHnpa BJie huh roqfcp 13 npogozic&HHX Tpyd 12 
25 nocjte ex pacmnpeHHE. 

Cnocod ocymecTBJiHDT cjiexyimm odpasoM. B nponecce dy- 

peHHH CKBaSHHH II (c?HT,l), Ue^BJl BCKpHTHeU IipOEyKTHBHOrO 

njiacTa 18, H3BecTHHMH npneMaMH ■ H30JiEpy3DT Bee He c obm e CTHMHe 
no ycJioBHHU dypeHHH njtacTH, pacnojioseHHue Biune npojiyKTHB- 

30 hoto 18 , a nocjie bckputhh nocjie«Hero z npoMrara cTBOJia 
cirra surra II b Hee cnycKaDT Ha KOJioHHe dypnjn>HHX Tpyd I 
xb octobhk 3 c npejiBapHTejn>Eo nepfeoprooBaHHHM fiflJEbTpOU 4, 
coeOTHeHHHS c K0JIOHH02 dypHJibHHX Tpyd I c noMOCH) nepexos- 
HHKa 5, npoftgflBHHX Tpyd 12 h nepeBOflEEKa 6. IleraopaazoHHHe 

35 oTBepcTHH 16 cpnJH>Tpa 4 3hkphth 3arJuyciEauz 17. 

noaie wcraseHUH ?hjibtpois 4 3adon craasuHH II b dojio- 
cra npo^HJH>HHX Tpyd 12 3aicaiKo2 dpomhbohho^. si-ukoctu co- 
sjiasr naBJierae, Heodxoamioe xjm BHnpaBJieHHH nposojn>HHX 
roop 13 h npasaTHH CTenoK Tpyd 12 k cTSHKe CKBasaHH II 
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(gar.3) , oOecneHHBaH coBMecTHO c repMeTrouppanen nacToii 14 
repjennHy© H30jraujD HenpoflyKTHBHux vnacTKos npojsyKTHBHoro 
BJiacTa 18. 

3aTeu kojiohht tfypHviifficc Tpy6 I (?iHr.I) mecTe c nepe- 

5 BOUHHKOM 6 OTBHiTUIBaDT OT BepXHEX DpOQ2JZBHUX Tpy<5 12 K 110*- 

humhjdt us cKBaraEH II, npacoejiHHHDT K hsS paasajiMjeaaTejiB 
19 (per. 5) a cflOBa cnycEasr b cKBaHHHy II ao Bxoaa b Bepx- 
he© ^acTB npo$Hjn>HHX Tpyb 12 ($et.3). Bpama* kojiohb? (JypiMt- 
hhx Tpytf I BuecTe c pa3 sa ;ri»ne saT ageM 19 r npoH3BOEHT okohhh— 
10 TejEbHoe EHupaBJUBEue roop 13 h miOTHoe npEsaMe ctchok npo- 
fejtBHioc TP7<5 12 £ cTeflicaM cKBasHHH I. Hps 3T0M repjeTiraiipyH)- 
man nacra 14 ($ht.2) odecne^HBaeT HaaesEy© repfjieTHsamro 
3aTpydHoro npocTpaHCTBa cKBaaiHH II. 

Jfejiee KOJioHHy 6jpzub>bhx ?py<5 I c pa3 BaJiiaeBaTejieM 19 

15 (OKT.5) DOSHHMaDT D3 CKBaSHHH II H CUyCJCaHT B Hee K0JI0HH7 

otfcasmx Tpyti 2 (<psr.3) jxo Bxoxa ee Ezmero Koaua BHyTpt 
BepxHHX npoqpHJH»HHX TP7C5 12 c o6pa30BaH2ew 3asopa 20 uemy 

3THM KOHHOM, CejUIDM 7 B CTeHKaMB BepXHHX npOCOBJIBHHX Tpyti 12. 

3axeM B cKBaxHHy II cdpacHBaDT mapoBofi mianan 8, KOToputt 
20 cajiHTca b cejuno 7, pa30(5maa BHyTpeame nojiocM xboctobhkb 3 

H oCcaHHOll K0JI0HHH 2. IIpOH3BO£*T 3EKa^Ky HeweHTHorD paCTBO- 

pa ^epes KOSoBBy odcanmix Tpytf 2 t nocjie Hero ouycKam ee 
Hzragfl KOHeu so ynopa b cyseane b nepexoasEKe 5 ($ht.4) t 
E.nocjie 3aTBepaeBaHKH ueueHTHoro paci'Bopa, pasgypHBaPT 06- 

25 pa30BaBmysjca BHyipz kojiorhh odcasBHX Tpyfi 2 nemrnKj^ npo6- 
Ky (He nofca3aBa), mapoBofi KJianaa 8 h cejmo 7. 

B ojrpsae ycTaaoBKH b ffinjQTpe 4 BpeweanHX 3ar;iyineK 17 
(cbnr.I) nocJie^aKe paspymaDT 3aKa^Ko3 b aero pac^eTHoli nop- 
rmfl khcjioth ($ht.4). 3aieM np0H3B0SHT OCBOeHBe CKBaSHHU II. 

30 B Tex cjzyrofix, itorjia op o^y kthbhh3 miacT 18 bckphbsdt 

nocjie cnycKa kojiohhh oCcaaHHX Tpyd 2 (Hanpmsep, npoMesyro*i- 
hoQ zjm 3KciuryaTan20HHoil) , to xboctobhk 3 ycTaHannHBaDT 
nyrew npfiaaTM CTeaoK BepxHEX npofcHjamx Tpyd 12 k Bsyr- 
peHBBM cTefiRBM HHSHero KOHoa kojiohhh o<5canHHX Tpyd 2(osr*6). 

35 Jww 3Toro c y^ieTOM Beca XBocTOBBKa 3 h cjoiLTpa 4 pacieT- 
hhm nyTeu onpe^ejinror HBo6xonm^s) juxnay Bepxrax npo6njn>HHX 

Tpyd 12 f C BCMOmHD KOTOpHX (5y^yT ZX yCTaHflBTTHBaTB. Ha Kome 

©HjcbTpa 4 KpenHT OangjaK 21 (qht.5) c cejyioM 22 uon mposoil 
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imanaH 23 z orpaEOTnxejieM 24, npeiioTBpamRKimnM nepewemeHne 
mianaHa 23 s odpaTHow HanpaBJieraH. EHTepaaa kojiohhh o<5caj&- 
hex Tpy(3 2, 3 kotodom aOJIshh ycTaEaBJiHBaTi) npoa&SBHHe Tpr/- 
<5u I2 f KauuifipTOT pacmcpHTejieM (Ha <hsr. He DOKa3aH). 3aTen 
5 k KOJiOHHe dypoBHHX Tpy<5 I DD2Coes3HflK)T pa3BajimeBaTejn> 
18, coeiHHeHHHli c mumHjipfl^ecKoS nacTBD 25 BepxHeii npocbz^ir- 
hoS Tpy6H 12 XBOCTOBHKa 3 c noMonrbD JieBoii pe3B(5H 26, cnyc- 

mm CKOMDOHOBaHHHfl TEKEM Odpa30M llHCTpyMeHT B CKBaHHHy II 

(par, 5) h npoMHBapy ee, nocjie ^ero cdpacHBa©T napoBoft mia- 
10 nan 23, nepeKDHBa* npn 3tom oTBepcrae b cejvie 22, 11 3aKa*- 

KOfl DDOKHBO^HOa EHHKOCTH B DOJIOCTH XBOCTOBHKa 3 H ESLTBTpa 4 

co3jiaOT b hex aaBJuerae, Heodxojpmoe sjih onpeccoBKH Bcefi 
komhohobkii, noa aeficTBHeM KOToporo oaHOBpeaeKHO BHnpaBJBnor- 
ch ro$pn 13 Bcex npogoiHHX Tpyd 12, KOTopae 6wm bkjootohh 
15 b KoanoHOBKy otiopyaoBaHHH. 3 pesyjiBiaTe 3Toro ctchkh Bepx- 

HHX npOCJHJrbHHX TP7C5 12 I1JL0THD npHZHMaOTCK K CT6HK6 HzsHero 
KOHIia KOJIOHHH OdCSAHHX Tpytf 2 (OHT.6). 

3 cjijnae BfunorceHUH b KOwnaaoBKy npo©HJH>HHX Tpyd 12 jyia 
pa3oc5meHM HenposyKTHBHHX djmctob ($ht.3) hjih sunoJiHeHra 
20 Bcero canBTpa 4 S3 npocanBHHX Tpyd 12, KaK B0Ka3aH0 Ha crc- 

lypax 5 H 6, TO CTeHKE 3OTX TRT(5 12 TaKEe MOTHO Bp HTRffM flTOS- 
CH K CTeHKe CKB3SHHH It. , . 

HaTHseHHeM h noca^cofi hhc TpyM e HTa npoBepmi ycTottro- 
boctb ycraHOBKH xboctobhib 3 c ©HJiBTpow 4 Ha oceBoe cweme- 

25 me* 3areM BpameiuseM kojiohhh tfypiuiBHHX Tpytf I c pa3Baame- 
BaTejieM 19 BnpaBO BHBHH^HBaDT nocJieaHHfi H3 tuumHjipHHecKoro 
KOHiia 25 BepxHea nposiuiBHOfi TpydH 12. OsHOBpeweHHO hhkhh6 
saJiWBmHe 3JieMeHTH 27 pa3BajiHieBaTeJia IS, noaHHwaHCL BBepx, 
pa3BajimoBHBa©T pesBCiy 26 naaiiHSpHHecKoro KOHoa 25, yaejm- 

30 w»* ero BHyrpeaHKS azaMOTp. 3aT6M HHCTpyueHT noj&m bhh3 
c ojwoBpeMeHHott npowHBKoa h BpamemeM ero BnpaBO, b pe3yjn>- 
TaTe tiero npoHCXOjtET flaj&Hetmee paaBajuuoBHBaHHe mumimpH- 

TieCKHX KOHUOB 25 H BepXHHX npO&UILHHX TE?<5 12 HHSHHMH BaJTB- 

vjmwz 8jieM8BT3MH 27 h BepxHHMH 28, meuunm ctanrafi aaa- 

35 MeTp , TOM HHSHHC 

110 OKOHHHHHH paSBaJIMOBHBaHHH npoSHJIBHHX TpyO 12 HX 

mecre c kojiohhoU oficajiHHX Tpyfi 2 onpeccoBHBaOT Ha repwe- 
TimocTB cosaaHHew b hhx jiaBJiennH. npH oTcyrcTBim repweiOT- 
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hoctu pa3 Bajim oBHBaHge IlOBTOpHDT. 

3 anyrajcc bkjbn&hj&si b kdmdohobk7 xsocTOBHica 3 ejih 

$HJEbTpa 4 aonoJiHHTeJEbHHX npo^K^bHHX TpycJ 12 ($BT.3) XJIX 

BHnojiHeEHA Bcero <pain>Tpa 4 Z3 npo$mn>HHX Tpyd 12 (±sr.5,6) t 
5 nepoopaiifiOHHHe oTBepcTKH 16 3aicpHBa2DT 3arjzyinKa&u3 17 H3 

xnMH^ecKH paspymaeMoro waTepaajia t KOTopue nocjie 3aBepmeaHH 

padoT no ycTaHOBKe xboctobhks 3 c ohjebtpom 4 pa3pymaK>T 3a- 

KaTOoS cooTBeTCTB3nmero xmapeareHTa. 

npoMHrnaeHHaa npHMeHmiocT* 
10 npejmaraeMKfl cnococJ nosBOJweT HaaeEHO pasodmaTL npo- 

^TKTHBHHfi. imacT OT BHUieJieKamKX HeopoATKTHBHizx inracTOB, a 

Taioe ot Dpumacanngx k Heaay z nepeMesanunxcH c ems ^pyrax 
HenponyKTUBHHx y^acTKOB ckbsshhh (5e3 ijeu e hthpobh hhh $hje>t- 
pa-XBocTOBHKa. IIpH 3T0M ynponiaercH TexHOiiorra ycTaflOBKn 

15 XBOCTOBHKOB C ?HJU>TpaMH Z CHUEaDTCJI 3aTpaTH 3a ctot KCIUIID- 
^6H2H KOHCTpyKTHBHO— CJIOSHHX pa3*e;XHHOT6Jie2 H DOJXBeCHHX 

ycTpoflcTB, npjsr^eHfleMHX npn ycTaHOBKe xboctobhkob, a Tajcse 

Ilffl/ieHTHpOBaHHH EX, KOTOpOMy CODyTCTByiDT EBapHH 2 3aTpHTU 

BpeMeHE Ha osimaaae 3aTBepneBaHHH neweHTHoro pacrBopa. 
20 KpoMe Toro, npeanaraeMHfi cnocod no3BOJiaeT pacnmpHTB 

odJiacTB ero npzMeaeHHa, TaK KaK oh woseT <5otl HcnoJCb30BaH 

KBK B OdcaKeHHOM, TaK 2 B He 0(5 Case HH DTJ CTBOJUe cmaggHK, He- 
3aBHCHM0 OT HaJIOTIIH 3 OH DOIVIOmeHHH DpOMHBO^HOfi SggKOCTg, 

BOjjonpoHBJieHHfi v h npaKTHHe cxz c5eo cymecTBeHHoro jubslshqeer 
25 waiAerpa cKBaszHH. 
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GOE^yjIA H30EPETEHHS 

1. Cnocod 3aKairaiBaHHH cTpoHTejacTBa ckb3.khhh, bkjo- 
namj& 3 ceda BCKpurne nponyKTBBHoro n^acTa (18), cnycK 0 
ycTanoBKy b cKsaaaHe (II) xojiohhh odcaiumx Tpy<3 (2) z xbo- 

5 cTOBHKa (3) c cpnjn>TpoM (4) c obecDe^eHBeM ex repMerireHoro 
coesHH6Hoa Mesny codoii, h pa30dmesae HenponyKTaBHHX yiacT- 

KOB OT nDOayKTEBHHX, OTJlHiaDWDflCH Tew, ^ro 

cnycK b cKBasaHy (II) kojidhhh odcanmn: Tpyd (2) a xboctobe- 
ga (3) c $mn,TpoM (4) ocynecTBJWBT pa3nejn>H0 , a hx repue- 

10 Tirmoe coeaaaeHBe ocymecTB/unoT b CKBasaHe (II), npa-9T0M 
no Meiamett Mepe osey as Tpyd (12) xboctobhk3 (3) nepea ero 
cnycKOM b oKBasBHy (II) Dpo&urapyBT c odpasoBaHaeM no Meat- 
men Mepe jceyx nposojttHHX rcxpp (13) a uMHHapireecicax koh- 
odb (25) c pe3B0aMH (26), a nocjie cnycKa XBOCTOBBaa (3) b 

15 cKBamHy (II) npo$ajttHy» ipydy (12) pacmapjroT juih ycTaHOB- 
kh XBocTOBaaa (3) b CKBasaHe (II) a pa306meHHH HenponyKTBB- 

HHX BJiaCTOB OT npOJUKTHBHHX. 

2. Cnocod no D.I, 0TaaHa»maflcfl Tew, hto 
nowie bckphthh npoflyKTBBHoro naacTa (18) b cKBasHHy (II) 

20 cnycKaDT xboctobbk (3) c Ibjibtpom (4) a ycTaHaBJiaBaDT ero 
b npoayKTBBHOM nJECie (18) nyrew npasaTaa no Meiamea Mepe 
osaofi npogoajaHofi TpydH (12) npa ee pacmapeaEn k creHice 
cKBamHH (II) , a saieia b CKBasaHy (II) cnycKaBT KoaoHHy od- 
canHHX Tpyd (2), hhkhh2 Koaeii KOTopcn repMeTOTHo coenaHHBT 

25 C BepXHEM KOHHOM XBOCTOBBKa (3). 

3. Cnocod no n.I, oTJiB^annaficfl TeM, ^rpo 
BHaiaae b CKBasaHy (II) cuycicaDT no npoayKTraaoro naacTa 
(18) a ycTaaaBiiBBaBT KoaoHay odcanHHX ipyd (2), a 3aieM noc- 
ae bckdhtbh nponyRTBBHoro ojiacra (18) b aero *epe3 3Ty 

30 ROJtoHay cnycicaDT xboctobbk (3) c sajiLipcM (4) a npa pacaa- 
peaaa npo&ajaaoa TpydH (12) yciaaaBaaBaBT ero b cKBaaa- 
ae (H)*» npa otou npopuaayp ipydy (12) npaaaMamr k cTeaae 
Hasaero KOHna kojiohhh odcananx Tpyd (2) , odeamaBaa ee 
repaeTarooe coenaHeaae c xboctobbkom (3). 



WO 95/03476 



PCI7RU53/00173 




WO 95/0347* FCI7RU93/00173 





WOJ5/0K76 PCT/Rira/00173 




WO 95/83476 PCT/RU93/00173 




FIG.E 



INTERNATIONAL SEARCH REPORT 



Jotcnuuocuf application No. 

PCT/RU93/00173 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI. 5 E21B 43/10 
Aoarfng to I ptemiuonit Pitetf Qaaajfiqtion (IPQ of to both patioae! dasstficauon tad IPC 

B. FIELDS SEARCHED _ 

M tetania docuMstitioo searched (cUsstHotioa system fallowed by dasiGatioo symbols) 

Int. CI. 5 E21B 43/08-1 19,E21B 33/124,33/13-16 



Doatstfitttioo searched oihcz than mimosa documents rioo to the extent thai such documents are included ia the fields searched 



Ekctrostc dam base consulted durioj the taseroatioesl search (name of dam best and, where practicable, search terms need) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Gtatioa of document, with indication, where appropriate, of the relevant passages 


Relevant to daio No. 


Y 


SU, A1, 1263818 (Bsesojuzny nauchno-issledo-vatelsky 
i proektno-konstruk-torsky institut po osusheniju 
mestorozhdeny poleznykh iskopaemykh, spetsialnym 
gornyrarabotam, rudnichnoi geolgii i markshelderskomu 
delu), 15 October 1986 (15.10.86) 


1-3 


Y 


US, A, 4714117 (ATLANTIC RICHFIELD COMPANY), 
22 December 1987 (22.12.87) v . 


1-3 


Y . 


US. A, 3477506 (B.C. MALONE), 11 November 1969 
(11.11.69) 


1-3 


Y 


US, A, 4976322 (G.S. ABDRAKHMANOV et ah), 
11 December 1990 (11.12.90) 


1-3 


A 


SU, A3, 1813171 (TATARSKY GOSUDARSTVENNY NAUCHN0- 
ISSLEDOVATELSKY I RGEKTNY INSTITUT NEFTYAN0I 
PROMYSHLENN0STI) 30 April 1993 (30.04.93) 


1-3 



are listed in ihtootftaation of Box C Q See patent family annex. 



teeesal msajartoa at etad in aamaam 

'A* ae ra meaifcOa i a e me a iii ri l of ate annmlch as east 

to be af asfieaaw ssievaace 
"B" matter ieeamsai ampul till 1 1 oa or aft- she lasstaadaaal BUna dass T 

chad to aeubbah saa eemlientloa dam of aa - 
Sfncfced) 

to aa oral aamtosaea, • 



deiaaadamtooDStlkivtaiMesfrtiadoaaeiciiBdi 
the ariaotsaa or aamry aadestywt me iamjsmaa 



eewsktesni naval or snanet an aaaaldmad m ia— te a s 
earn asean the aaosmsm Is mhaa sloes 



vafssea 



Data of the actus! completion of the iaiarnsrional —arch 

3 March 1994 (03.03.94) 


Dele of mailioj of the intertntioiisl search report 

31 March 1994 (31.03.94) 


Nsme sod miilioj address of the ISA/ 

ISA/RU 

Facsimile No, 


Authorized officer 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/RU 93/00173 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Gtiiioo of document, with indication, where appropriate, of the relevant pitta get 



Relevant toe 



1N0. 



A 
A 
A 
A 



US, A, 3865188 (GEARHART-OWEN INDUSTRIES INC.), 
11 February 1975 (11.02.75) 

US, A, 4248302 (OTIS ENGINEERING CORPORATION), 
3 February 1981 (03.02.81) 

US, A, 4230180 (WESTBAY INSTRUMENTS LTD.) 
28 October 1980 (28.10.80) 

SU, A. 829882 (NAUCHN0-PR0IZV0DSTVENN0E 0BIEDINE- 
NIE P0 TERMICHESKIM MET00AM 00BYCHI NEFTI). 
17 May 1981 (17.05.81) 

SU, A, 663825 (KRASN0DARSKY G0SU0ARSTVENNY NAUCHN0- 
ISSLEDOVATELSKY I PR0EKTNY INSTITUT NEFTYAN0I 
PR0MYSHLENN0STI MINISTERSTVA NEFTYAN0I 
PROMYSHLENNOSTI SSSR), 25 May 1979 (25.05.79) 



1 

1-3 
1 

2,3 



Form PCT/lSA/210 (oonttnnaoon of tecood sheet) (July 1992) 



OTTCT O HBSaXYHAPOSHOti OOMCKK 



A. tJikCCMWMlM uPEHMETA K30BPETEHMA:E21B 43/10 
CorJiacHo Me KAy h apo ah o m naTeHTHOfl KixaccH?HRauHH (MKH-5) 

B. ORJIACTK liOHCKA " 



IjpODepeHHWV! MMHMMyM ilOKyMeHTaUHM ( ChCTCM©. K^aCCH»HKaUHH H HH* 

AeRcu>:MKM-5 E21S 43/06- 119. E21B 33/124.33/13-16 



ilpyr&H npoBepeHHaa AORyneHTauHK b tor Mepe, © Kaxoft OHa braio- 
neHa b noHCKOBue tioaooprh: BKJl¥> 



3aeKjpoHHan 6a3a a&hhux , HcnoJtMOBaBmaitcH npH noHCKe inasBa- 

HHe 6a3M H * eCAK B03M0IH0, nOMCKOBMe T6PMMHU): 


C. H0\LY\ 


HEHTH, CHHTABMHWECH PEJIEBAHTHLIMM 


KaToro- 

PHH *J 


Ccuarh Ha AOHyneKTu c yRa^aHHen, rAe bto 

B03M0HH0, peABBaHTHUX MaCTBH 


Othochtch k 
nyHKTy No. 


Y 


SU, Al, 1263818 (Bcocokohuh HayHHO— Hccjie- 

AOBaTeJIfeCKHH H npOGRTHO— ROHCTpyRTOp— 

ckhh HHCTHTyT no ocymeHHio MecTopom- 
Aemtft noAesHUX HCRonaenux, cnetiHaAb- 
hum ropHUM paooTan, pyAHHMHOH reoAO- 


1-3 


r-i nocjieAywiuHe AORyMeHTu yna- r— a ax Hue o naxei- 
<-XJ saHU b npoAOAxeHHH rpa4>u C 1 — 1 rax ynasaHu b 


rrax-aHaAo- 
npn A oxe H H H 



AOKyMOHTOB: 

'A' -AOKyMeHT. onpeAeAHwiaHH 06- 

«Hft ypOBOHB T8XHHKH. 

E -oojiee paHHHft AOKyMeHT, ho 
onyOAHROBaHHUH Ha AaTy 

MOMAyHapOAHOH HOAaMH HAH 

nocAe Hee. 

'0" -AOKyMeHT, OTHOCflBHHCA K 

yCTHOMy paCKPUTHlO. BKCnO- 
HHpOBaHHK) H T-A. 

P -AOKyMOHT, Ony6AHKOBaHHUH AO 
AaTU MBXAyHapOAHOH HOAaHH, 

ho nocAe AaTu HcnpamHBae- 
Moro npHopHxeTa. 



onyoAHKOBaHHUH nocjie 
AaTU npHopHTeTa h npn- 

BeAfHHUH AAa nOHHNaHHR 
H306peT6HKft. 
X" — AOHyMOHT * hmgiohhh HaH— . 

ooAee 6xH3Koe OTHoneHHe ' 
k npeAMeTy noMCKa, no- | 

POHaiUHft HOBH9Hy H K300-? 
.. v .. P©TaTOAtCKHH ypOBOHb . ? 
I -AOKyMeHT, nopOH&BHH H3ol 

opeTaTBAbcxHR ypoBeHb bI 

COHexaHHH C OAHHM HAH J 
H 6CKOA h K H K M AORyMeHTaMH I 

tor wue RaTeropHH. I 

& -AORyMeHT, flBAmomHHCH I 

naT6HTOM-anaAoroM . ! 

I 



hhr MesAynapoAHoro noncxa 
3 MapTa 1994 (03.03.94) 



MT — — — »- — w 1_> 

MeTa o ms AAy h apo ah oh noHcne 
3/ tcapra 1994 (J/ .03.94) 



HaHMeHOBaHHe h aAPec MexAyna- 
poAHoro noHCROBoro opraHa: 

BcepOCCHHCKHH 
HajTHHO— HCCAeAOB aTSAfeCRHft HHCTH 

TyT rocyAapcTBftHHoa nareHTHOfl 
3KcnepTH3u. Pocchr, 121858. 
MocRBa, BagexROBCKaji hbo. 30-1 



*axc (095)1 



YnoAHOMOHeHHoe 
B. TpRmaHOB 



ahuo: 



Ten. (095)240-58-88 
37,TeAeTafin 114818 IIOHA^A 



4»opMa PCT/ISA/210 (btopoR ahct) (him* 1992) 



OTHET O MHMyHAPOJlHON fTOMCKE 



3 aaaaaaaaaaaaaaaaaaaaaaa; 
Me*AyMapo*H** taiska No. 

PCT/RU 93/00172 



C. (npOAOflJKBHMB) AOKyMEHTU, CWHTAWUJMECa PEJIEBAHTHWMH 



KaTero- 
pwn «) 



Ccu^kM Ha AOkyneHTu c ykasaHHen, r*e sto 
• oimoxno, pe^etaHTHitx sacTBtt 



Othccmtcji k 
nynkTy No. 



US, ft, 4714117 (ATLANTIC RICHFIELD COMPAJ 
NY), 22 ABkarfpn 1987 (22. 12. B7> 

US, A, 3477506 (B. C. M ALONE) , 11 HO«6p« 
1969 (11.11.69) 

US, A, 4976322 (G. S. ABDRAKHMANOV m *py- 
pmb) , 11 ABkatip* 1990 <1 1.12.90) 

SU, A3, 1613171 (TATAPCKMft rOCyjJAPCTBEH- 
HU* HAy SHO-MCCJIE AOBATE Jl bCKWI M fTPCEK 
THUA MHCTMTyT HEOT5WOH nPOMUUIJlEHHOCTI I 
30 anpB/in 1993 (30.04.93) 

US, A, 3865188 (6E A RH ART-OWEN INDUSTRIES 
INC.), II ♦bb pa<n m 1975 (11.02.75) 

US, A, 4248302 (OTIS ENGINEERING CORPO- 
RATION) , 3 +»*p**n 19B1 (03.02.81) 

US, A, 4230180 (WESTBAY INSTRUMENTS LTD.) 
28 okT n6pn 1980 (28.10.80) 

SU, A, 829882 ( HAy 4H0-nP0M3B0ACTBEHH0E 
O&IEAWHEHME no TEPMMHECKMM METOAAM 
A06UHM HEOTM), 17 nan 1981 (17,05.81 

SU, A, 663625 ( KPACHO A APCKHA rOCy^APCT- 
BEHHUft HAyMHO-MCCJEAOBATEJIbCKMPI M 
nPOEKTHUW MHCTMTyT HE*T*HO« nPOMUUH 
J1EHH0CTW MMHECTEPCTBA HEOTflHOfl nPO- 
MUIDJIEHHOCTM CCCP) , 25 na« 1979 
(25. 05. 79) 



<t>opna PCT/ISA/210 <npo A o/t*BHM8 iToporo ancta) ( Hw^ik 1992) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



INTERNATIONAL APPLICATION, PUBLISHED UNDER THE PATENT COOPERATION TREATY 

(PCT) 



(51) International Patent Classification 5 : 
E21B 43/10 


( 

Al 

( 


[11) Internationa] Publication Number 

WO 95/03476 
[43) Internationa] Publication Date: 

February 2, 1995 (2.2.95) 


(21) International Application Number: 

PCT/RU93/00173 

(22) International Filing Date: 

July 23, 1993 (7.23.93) 

(71) Applicant (for all Designated States except 
for US): TATAR STATE SCIENTIFIC- 
RESEARCH AND PLANNING 
INSTITUTE OF THE PETROLEUM 
INDUSTRY (RU/RU); 32 ul M. Dzhadniya 
[unclear], Bugulma 423200 (RU) 

(72) Inventors; and 

(75) Inventor(s)/Applicant(s) (only for US): 
ABDRAKhMANOV, Gabdrashit 
Sultanovich [RU/RU], 66 ul. Gogolya, # 
71, Bugulma 423200 (RU); IBATULLIN, 
Rust am Khamitovich [RU/RU], 66 ul. 
Gololya, #49, Bugulma 423200 (RU); 
ZHZHONOV, Viktor Georgievicb 
[RU/RUK 


66 ul. Gogolya, #75, Bugulma 423200 
(RU); JUSUPOV, Izil Galimzyanovich, 66 
ul. Gogolya, #61, Bugulma 423200 (RU); 
KhAMIT'YANOV, Nigamatyan 
Khamitovich [RU/RU], 65, ul. Kalinina, 
#60, Bugulma 423200 (RU); ZAINULLIN, 
Albert Gabidullovich, 1 ul. Saydashova, 
#117, Bugulma 423200 (RU); 
FATKULLEV, Rashad Khasanovich 
[RU/RU], 20 Radnitseva, # 40, ATmetevsk 
423400 (RU). 

(74) Agent:SOJUZPATENT, 5/2 ul. Il'inka, 
Moscow 103735 (RU). 

(81) Designated States: BR, CA, JP, NO, US, 

European patent (AT, BE, CH, DE, DK, ES, 
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 

Published 

With international search report. 


(54) line: huiuuu Ub FINISHING WELLS [sic - as provided in English in original 
patent application] 

(54) Title [translated from Russian]: METHOD FOR WELL COMPLETION 

[see Russian original for figure] 
(57) Abstract [sic - as provided in EngUsh in original patent application] 

The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
pieces into the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
is shaped in such a way as to create at least two longitudinal corrugations (13) and 
cylindrical ends (25) with threads (26). The productive layer (18) is then opened up, and 
since the shaft section (3) has been lowered into the said layer, the shaped pipe (12) is 
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(57) Abstract [as translated from Russian in original patent application] 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (11). Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation ( 1 8) is then 
tapped and after lowering liner (3) into it, shaped pipe (12) is expanded to secure 
liner (3) in well (11) and to isolate the nonproducing formations from the producing 
formations. 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to cany out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1 659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake* and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1 ; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 1 5, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 1 6 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 1 8. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed ofTby blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation ( 1 8), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (11), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(1 8) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (1 1) down to producing formation (18) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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